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建立了两管双重检测体系，用于检测 SMA 疾病相关的 SMN1 基因和 SMN2 基因
的 7 号外显子和 8 号外显子的拷贝数，实现了在一个通道内同时检测 SMN1、
































Quantitative real-time PCR (qPCR) has been widely used in molecular biology 
and medical research fields owing to its efficiency, accuracy, sensitivity, specificity, 
homogeneous detection and high degree of automation. However, quantitative 
detection of mutation is still challenging due to extremely high specificity required for 
this aim. Current methods mostly suffer from tedious operations, low throughput or 
other drawbacks. In this dissertation, we systemically explored the ability of 
multicolor melting curve analysis (MMCA) in quantitative detection of mutations. 
In the first chapter, the concept and principle of quantitative real-time PCR were 
described. The applications of quantitative real-time PCR in mutation quantification 
and their advantages and disadvantages were discussed. Finally, the research aim and 
innovation of this dissertation were proposed. 
In the second chapter, we chose mitochondrial diseases to study the use of 
MMCA in quantification of single nucleotide variation (SNV). We developed two 
multiplexing systems to quantify the heteroplasmic level of seven common mtDNA 
mutations, including m.3243A>G, m.3460G>A, m.8344A>G, m.8993T>G/C, 
m.11778G>A, m.13513G>A and m.14484T>C. Our MMCA assay could 
quantitatively detect these mutations from 5% to 80% in the range of 0.75 ~ 120 ng 
mtDNA per reaction. The results of recovery test demonstrated the reliability of 
MMCA. Moreover, a comparison study with qPCR and digital PCR demonstrated that 
the results of our method were closer to dPCR than qPCR method. From the detection 
results of 41 patients samples harbouring m.3243A>G mutation, we observed that 
high levels of heteroplasmy were responsible for early onset of mitochondrial diseases. 
In the third chapter, we chose spinal muscular atrophy (SMA) as a model to 
study the application of MMCA in detection of copy number variation (CNV). We 
developed two duplex systems to quantify the copy number of exon 7 and exon 8 in 
SMN1 and SMN2 gene associated with SMA. The copy number of three genes (SMN1, 
SMN2, RPP30) were simultaneously quantified. The accuracy of this method was 
evaluated using samples from SMA patients, carriers and normal people. 
 
Key words: Multicolor melting curve analysis; mtDNA heteroplasmy quantification; 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
